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Abstract ... ' fr athieh 

Objective \ '^fo.defeasjoreignmatter.tesvdue.^a. 

Tochecksan^es^ithrepeajedpattemsl 

speed with electron beams. 



1 

ftom eMioabaun system. (20a) aad (20b , «te d btWeen sald 

i 




Oaffli : ■ . ,.„f ml! t~tron beam system which has multiple 

groupsofelccu.nbeamirradiatomea^for^ diatio „ ofte aforementioned 

Iplanddeteetors ta «- fi tf? el tr 0 hlt— nonedsampleaadcanmove 

ro ^ly « - « ™: Tf ^ wh cble arraniedbetwcn the afotementtoncd 
„ U^ated on the sample, ^ ^J*, wtoh spares the ob.ai.ed ■ 

elec» n beamtodiatmgm^.-4«« e ^ on lhe af^tioned santple. 
toteatotecentioued detectors* * J* beam system 

0 ^afo^ede,ec tt o»^ 



v „ , n d a second detector for detecting the electrons 
rep^ irradiated bytie firs, clec^^- 4 ^"^ which is usedtehold.be 

aforementioned sampie -* ^T^^Z^ "blocking decide 
and a calculating means winch compares the unag s> 

Sectors to detect the defects « 1*U r—K * «* ^ ^ ^ 

3. The sample checking devr e desmbed m CUB. ^ 

^ermoelechon^^ 

can scan the aforementioned ^^"^^L^Mdw^W*-** 

that the aforementioned blocking electrode is connec.ee 1 

a negative voltage output. | _ a „v of Claims 1-4 characterized by the fact 

optic^esparaUeUoeachother^p^Ur toth ^^.^efact 
^hesaxnplechec^de.ced^^ ^ photomA seuncouductor device, or 
that the aforementioned sample a a semiconductor water, p 

that the electron guns of the aforemenuoncu 

the same accelerating power supply. , nVO f claims 1-7 characterized by having an 

optical microscope for observing uuj p 

-P fe , Jl .wnWb any of Claims 1-8 characterizedby me feet 

9. The sample checking device described m any inffiffcrentvacam n 
matmeaforemenuonedelecuonbe^irmdiatuigmeans^.nstalled. 

10. A magnetic head chvCKing u . w fcmKi Kpea tedly on a 
efcctronbeamstocbeckuieshapeso ^jXstcmwhichha.muitiplegroupsof 

electron beam irradiating means for Liradiatmgeic 



blocking electrodes which arc arranged between th at ^ 
ttnM **»*» ,0 "» """tf SlEMU ° P 1 Lais obtained from the 

11. The magnetic head chedang dev. of magnetic heads are 

formed, and the substrates are arranged in such »«y P ^ 

parallel to each other and the opU^axev of. & ^ ^ sampte . 

are on the same straight Une which te fiCt to « the device is used to 

U. A sample processus fere ^ V ^ ^ 

todiates a first ion beam on 0. sample d from me aforemendoned 

^pleoy irradiation o£the ^^T^^^^^ 
samp,esubs*at,asecondseconda^^ 

generated from the aforementioned sample by ^ atl °\ ^ seK>nd ionbeam 

blocangelectrodewhichisa^ 

--TSdrS ^^dwhenmeaf— ed 

and can move continuously at least in one cure 

sa mple substrate is irradiated with <hi firs, and second ton bearn^ ^ ^ ^ ^ fe 

l3 . The sample processing device described m Claim 
aforementioned ion beams are focused ion beams _ chjracterize d by the factthattho 

^^'tSltCS ^ImasMen.condue.de.ce.or 
aforementioned sample substrate is ajSenncou . 

magnetic head substrate. jt ; th . foUovrinE facts: among the patterns 

patterns arc checkedby Mmp ^ ^ s ^ nd d ectrpn beams are detected separately 
irradiation with the aforementioned first and sera . 

I it I 



to 50 V with respect to the aforementioned sample substrate. 

... • ,„, rt U SE l E ik&omthepitt=mimag e obt a tocdu S u.g<.n=cfthe 



compared with the pattern imagss obtained oy maoi 

beams to detect defects. I ^^ n o^l5«16ebmetariwdbyuieladiiig 

20. The sample chectog method desenbed m Clam 15 o s m 

astepwbichiscaniedontas follows me a f oremenUo n ed Erst ands 

thevoltageappliedtotheafo^ 

obtamedpattemimagesareseparat^mtotheafeemenn rf y deluding a step 

^.Thes^echec^meSoddescn^mOamU -—^^ 

such a way that the images obtamed using the first and sec 

field of view. j . . . : ; . - . „ w , rtP . r i, e d bv including a step 

m which the angularposition of the sample stage is corns* 

the straight line that passes through th'e two spot, trxadiated by 

me srraigm y . . f ^ a f ore menhoned pattern. 

electronbeams parallel to one side of he perimeter uie 



■W a Claim 1 5 characterized by being carried 
out along wim a processmg step m^rncnt | 

^tedwithlbcusedionl.^- | . .^ed by to foUowmg facts: the method^ 
25 . A sample process^ ^°f^T ^ . a sam plc substrateby irradratrng » 

Z aad second ionbcam on different patterns. ^ deteoted 

.ft, mentioned sample subsets t^^ foimertioM dmagueKc head substrate 
^ seTO od ion beams are used to «» aW 
simultaneously. 



method and device which can u 



use 



rjetailedec^^ 
[0001] ' 

Industrial application field j fHEclcm a me moa « 

electron beams to check for defects on 
resolution. 



[0002] ; 

Priori i .J check the images of two or more LSI patterns 

eftbesametypeonawaferhasbeenpu c d on a semiconductor devrc. or 

waf e, A summary of this inspcCon^o canbe^ ^ ^ epattOT5 ^checked 

1995, pp. U4-117 (ConvcntionalExamplelO).^ ^^evioemanufactunng 
^aforementioned optica, te sili con o»de fito to-*** 

Utis — d carrot be of , he opS eal system cannot be 
teough-hoks. and other defects below jhe resql 

detected. 



y 1 U v w V v 



[0003] 



J Levitt usui anelectronbeamto compare patterns is 
To solve these problems, a type ° ^ t Application No. 

Closed in me foUo^g references; ^ of Vacuum Science and Technology," 

Sho 59[1984>192943 (Conventional Example 1), Jo of p h oto-optical 

Voi. B9 (1991). PP. 3005-3009 (ConUho- ^^^.^ 3), and 
tas trumen.anon Enters), Vol. 2439 f^^^^^A).^ 
Japanese Kokai Patent Application ^° ' ^ ;! 1 necessary to obtain images at very high speed. 

beam with a current (lUnA or m« ^. . 
normal scannmg electron microscope, is required. 



[0004] 



L - - > . J vf eJ'<on 9841-6537 (Conventional Example .5) 

Japanese Kokai Patent ^XttXloJ^^^^-^ 
disclosedacomparisoncheckingmelhod^ Loaps of electron' beam irradiating means, 
useS adefect chewing de.ee ^^X^ptac^^P^^^ 

wVacbirradia^^^^ 

isarrangcdregula^^ 

c^espondingtome^^ 

eleetronbeams modulatedby the afd—ned patterns, 
sensors is recognized as a defect. 



t° 005] • JjclosedmW^ Ko ^ Pa ^ i -n 

SirrulartecbnologvesaTealso.dtsclosedmJ £ (ConveI1 tional Example 7), 

" Sbo 62119871-137835 (Co^ntioaki B«n»pte 
and Hei 4[1992]-361544 (ConventionallExamplep. 

j j 

[0006] . ! j 

Problems to be solved by the ^ VeI ^^l^ a liigll checking speed and high checking accuracy 
A sample checking devwe roust ^vc Ml^ ^ ^ e technologies disclosed in said 

Conventional Examples 1 -5. it is neces,ary to tncf ^ ^ , 0 a 

^es wi* a S/N that gvatantees ^ "Xmuchthe cheeking time canbe reduced. For 

sample, the intense of the electron 6 un » ^ ^ cffre , For 

densi^ of an electronbeam can be mcreased smee it dep 



taction of the product of the numb* of election. « mlinUine do n a level 

about 100 sec or more are needed to check an area be checked in about 5 sec. 

I 

I i 

: i * 

i t 

[0007] i • ^ ,r; vaTnn i P 5 and using two electron beams 

The checking method disclosed! Convents al J™ ^ 



beams are irradiated simultaneously. 



[0008] 



1 



Por example, Figure 2 shows 



Adpaths of the secondary electrons generated by fte 
' k 'rrhe secondary elections (28a) generated by 



Utadiadon of two electron beams to the ^ ^ ^ eleQtrons 

the irradiation of the first electron beam ,(25a) fly* _ ^ (4b) . 

, 8b)g eneratedbythe ; rrad^ 

However, some secondary electrons 28>) also ^ _ fly 
generated by electron beam (25a) creW same problem, some 
toward detector (4b). 



ii 

t 0009 l ,:„Wtscaimiiigregion(S0a)ofelectroiil!eam(25a) 

with the original surface shape she™ ut F W * * * m (KCOntov 

• m the scanning region , JUated a. different rone, the 

electron image). When electron bean* (| > H „ wever , 
secondary electron images shown m^.gures 3(a) and 3 W mK fte 

me electron beams are inadiat ^^T^S^Ld by detector (4a) will 
other detector as shown in Figure 2. ff= image obtained by 

shapes of these secondary electron images are cu 

.1.1 • 



Ill- „«Me» realize the origiMtp"iP« !! > ltis ' , ° 
compare patterns in Wo irradtabon t^ous ^ 

I° 0101 , c .JidLsesUobser.ationmethod^hich^sWobeam 

Said Conventual E*ampfe 6 j*f *^ ^.^y on two patterns because 
^em, However, the two beamscaano.be ^^M ^ -^rfere. The beams ate 

to secondary electron signals genera ^"jl ^ teected with one dctectorunder 
i^dtod under time division, and the spnday dectr 

time division. L 



[OOU] 



1 . 

i— / ,.1 ' ^iinsedtbrobse^ingthethree-dimensional 

e^ymovtagonedecuonbcamsourceutaspa • d usta beam systems. In th>s 
ccnverdenal example also disclose an ofcerv^o, '"'^ ^ dftesecontoy electrons axe 

detc ct=dunder ti medivi S io,Neve*ele s, "J^^^**^**-"- 
patterns is same as to toe SUreforl the checking time cannotbe 

shorteaed. 



[0012] 



fens using an ^ » h ^«» 

overaUsteofthcelectronbeamuradt^ rex ^ u>it possible to 

wo groups of -«*^r^CitLh»^--^ rf10 ^" ■ 

simultaneously observe two devtce cbrp patterns p 

wafer wilh a diameter oI200 mm. 



[0013) 



.does not say anything about adjusting ;tto 



itcannotbeusedin^casewhent|jdto ^ 
example, when checking different type of de* 



11 



to Conventional Example , rnutapl • ta ft. equipment, «. 

tatervalbetweenelectonbcams, to p.Jta t c^tiona! example 



. mine c mil tancouslvJ As a result, u i> 

d U which the intervals between the optical axes 

' develop apopular sample checking device which 



discloses a means 

moves the electron guns simultaneoifely, 
intervals between the electron guns, k met* 10 
of electron beams can be adjusted is required to 
t compare patterns of various dimensions. ; 



cam 



100151 , I * Jblems one purpose of the present invention is to 

m order to solve the aforemeattoned problems, one pug. ^ ^ 

^eratedfromthepartstrradr ed|hjhe ^ nsd l e . ^purpose of the present 

aforementioned sample checUg de ^7 ^ , simu haneously by taaduting 

provide a sample processing dev.ee yjtach can Process samp 
multiple beams simultaneously on to samples. ! 

[0016] |i 

Means for solving the problems I; j j -nresent invention provides a sample 

checking device comprised of an eleefro^eam sv ^ 

. for detecting the electrons generated^ rato «>, , d cajl move conto uousl y at 

.ample stage which is used to hold # to— ^ onedelecttoI1 beams irradiate. he 



|1 i 



12 



of the following parts: an electron be^n «««, , ^ ^ ^ a fcs , 

a^ddcctroBbe^irad.atmgmemto^W egionta diated by the first 

electroubeam, and a second detecto ?f*TA J i^^oned sample andcanmove 
cteetroa beam; a sample stage whtclus u ed to t«f%, afbranOTn „ n ed fist and second 

electron beams are uradrated, a blocta^ ele ^ mems 
aforementioned tot and second d ^f e ™^^ ad toeotor sb.o me image sisals 

of me regions irradiated by tbe ^ftf^ffiC^* « 
compares the image signals obtamed, from the first and^seco 
the aforementioned sample. ; 



• reg ion on the aforemenfoned sample, fa tas ; W ^ ^ 

be obumed. and ft. optica, system eanbe — J-^ £ M u Mnl " 



elccoonbeamirodiattagmeansattnesam ■ ^ rcflecte d electrons or 

secondary electrons generated from the parts «T ^ ^ meJns whlc h 

independently. In addition, the electton beam syst emh J < ^ 

aforementioned sample. In this v^ay xn«po • ! +v ; p „ mole 

correspondmg.omewldmoftierepeatedpa^on^sample. 



[0019] 



semicOT du C t or devices, ^^1^^ connected * the same power 
The electron guns in the electron beam mdutrng m ^ 

i " • ! i 



s „ r>n /TO 



• I .1 



13 



! >' I' I ' L be generated by a small number of 
supply for acceleration. la this way, multiple J« ^ ^fonniacdby supplying the 
powersuppUe,T*ech^^ 

voltage from the same power supply, no only to the^on guns 
deflectoTS. « : i| ; ' I! 

Mopdcalnucroscopeusedfor ob ^^|^ o , ection0 f the sample substrate 
sample is arranged in the sample chamber. In , * ^ ^ sQ ^ 

and approximate adjustment on the W P^Q^^ cheddn , It is also possible 
deviauonmtheposi^^^ 
tohstalltheelectronbe^^ 

evacuatedsepar^^ 

beanxirradiatmgmeanscanbemov d a dl ^ 

sothatmeelectro^^ 

ismstaUedinahousin, 

housings- A gate valve is arranged on the electron ^ ; 

i ' : : - ! : . :i ■: 

Another embodimeat of the ample c hedan, . ^ on a 

. whichuseselectronbeams^^^ 

substrate. The aforemenuoned problems can ^s ^ 

compnsedofanelec^ 
. means for irradiatmgelec^^ 

theelec*o.^^ 



aforementioned subst^ 
when the aforementioned electron beams « gating means, a signal 
wmcharearrangedbetween^^ 
processes wr^^^ 

unage signals of the reg.oos '^Y^CSl evened detectors to detect the 
m eans which compares the signals obtained txom^eaforem 
defects on the aforementioned sample. 



i 



[00221 if L • i''L. jevic e the substrate U a strip sabstrate on 

fcthe atoned -^^tiX^Wes „ arranged^ aW «* 
whi ch « array of masnede heads » fo ^ ^ "age where multiple said «rip substrates 



, iLL rtn ricjUes'o'iftheaforemenUoned electron beam 
irradiating means are on the same straight line whicr, is nop 
samples. 

[0023] 

Yet another embodiment 01 iu sum* HTr '7 te substrale and at least 

basafcstionbeam^^ 

whererepeatedpattemsarefbrmed,^. : sc ?onofthe ionbeam> a$8 condion 



i- * r.ii^nlecheckin^'device is a sample processing device 
Yet another embodiment of the ^$^ %M - mVtwl ^u*«\* 



ions generated 6om the aforOTentionedl 
beam irradiating means which irradiates 



sampli by irradiation ot the ion ben., a second ion 

paKem irradiated by the Or, ion bei on ^^l^^^ 
detector vvMch can detect meseeon^ 

theamrcmentionedflrstandsecond^^^ 

used to hoid the aforementioned samplejsubstra ttjand „ tadUtei ^ me Erst 

and second ion beams. 

^thiscase,^^ 

mesampUsubstratesmatcanbcusJ 

semiconductor devices, and magnetic head sub Bates up 



I 00251 \ il a „bereUcdb|a 5 ainplecheckingtnemodcharacterized 

by the following facts: among the P^f«^f lfi y ^ elsctro nb=ams; me defects 

m the aforementioned patterns are chec^edby .WW dKtr o„heams are 

electtonsgeneratedbyi—o^ 

electron beams and then converted into feattenyDf W , 



it 



15 



taEC obtained usingone ^n. b S3 pa-t of the other P— 
corrected so that the selected part is 'consent ^thjhe i<p P« 

[0027] 



and the magrdfication is corrected so.that the positrons o , ^ 
with the positions of the same two spWin otherpattemtaage. 

? I i « 



.oredasre^ceda^erorethech^forco— w**e pattern tm . 
tadWto of , he first aud second eiectrin beams detect defects. 

i ' • . ! 

[° 029 1 ! ■ ■, ' i ^'Lten which is carried out as follows: the 

„noned first and second dectronbeams are ^ ^ ^ 

patterns before the desired sample checks. '™ R ^ „ dete cted; and the 

aforementioned blocking voltage is set in such away 



[0030] 



which the interval between the 



the width of the aforementioned repeated patterns hefc 



WW M . t-Mnrle "'2 step in which the magnification and/or 

Thesan^checangm^^ 

method may also include a step m wjucfc the angular p s 

i hi 



i.l - u v ' J Masses through the two spots irradiated 
Wore sample Section by »-*^*m * 7-*«*>**>~"*" 

aforementioned pattern. ji.; . j ! \ \\\ 



TKe samp le chectag "XU ^th focused ion beams. I. is also 

^mentioned detect defect fj^l ^ ^ cr sam0 ,e processing method 
possible to realize the aforcmentroned ureses* ^ , ^ rf te patttm s 

characterizedby the following ^fr^fflC and second ionbeam on different 

tea£ bimentioned fust and second^oamsH MiteafoIem =„„oned patterns are 

strode anangedbe^^^^ 
observed simultaneously. In parttcula^ 

seco^ionbeamsarensedtotama^orme^ 

simultaneously. ;' ; • : i '' ' .1 11 

I'M- 



[00331 . M ^i^^^^^"^ 

When the aforementioned sample fe^ic beams, ft. defecuve 

step in*ch the detected '^^'^X^^^^^ 1 ^^ 
sables can be corrected m a short penod of ttme. and ft ; 

■ I . : ; i:i 

En.bodira.ntoftepresentinven^ •■ ^ ^^^4,0 find defects, etc. of the 
sJplesub^tcandmdependently^ 

ftom the irradiated regions. As ^'T' ^ilw^ blocking riecttode (5), opdcdax.s 

v ,„ ^tem Ol secondary idectron detector (ft), 010 5 ^ eK 

electron beam system V), , . ^ I , . ^^ang mut (8), conrro 

We.valadjns.ingmeansC^samplefhantb rfj Ul £ ^ g dKtt ode (5), and 

Said electron beam system (3), secondary AaaM (26a) and 

(26b) arc irradiated simultaneously. ;Th el. trous g ^ mage 

Ue.dently^^eaidoftebl^geleoj.odpd, 

'ft .'Hi M ■ 



; * 1 tQ detect the defective parts. The comparison checking 
canbecarriedoutbyrepeatingthcaforemeauon-dop 

w 

[0035] 

^S^^^ 1 . i .1, 1 fln J ca tion eicamplc of the sample checking denes 

. The schematic -fi^o^ app^U^ P ^ 

fcsdosedmthepresenti— 



ill! 

it: 



[0036] M , J iBM ^t^^<^* m '** m 

(3) has two M- »— ^"rt ' } mb ! deflector. (23a) and (23b), 

( i (21a) - W — T ftffiU 1-3 (25a) and (25b). 

S-» <*» - fo ' ;X f^^on oea. system axe omitted t» 

Bcttac.ingctec.rodes.diaptoa^s.and aherpaxtsof to 

the figure. ;i; 



[0037] 



U 

'it 



m eans (20a) and (20b), respective,,^ f» ^JJElJ* objective ien.es (25 a), 

depots (4a) and (4b) axe ^^^^^^ *»* 
(25b), respectively. However, foe «p» °^" C kt (5) fc abk t0 apply a low negative 

te e electrons canbe deteotedby secondary electron 
systerr-c: by refuted cieclrcndetec^. ; : l ; i 



b^eentheopticai axes (optical ceate y , ^ „ te sample 

accordmg to the intervai ^^fT^ i! M *cans (20a) is fixed, and opt,^ 
be checked. In preseo. —ph ^ other el ee tt on beam irradiating means 

«U interval adjust means (6) » -jS^ elKtro nbeam irradiating mean, 

differenthousixgs.tbeopncalaxrscanalsobeadjust f y 

i ii'i i .it 



[0038] 



Hi 



I 



It 

■pi. 
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■ J 1 1'" L - -A M A~a \r-Ai\ nnH length measuring device (4t 



w hiL coated .0 optical heigh^eUngjdevicelk) and lengfc measunng devtce (4S) for 

position monitoring, i ji 

!| ■'' ; 

100391 Image processing unit (S) is JLd if -gl jJcmory pa* (32) and (33), catcuUhug 
pa „ (34), and defect evaluation unitjM Tto *P"t P+? " 
3Q The opera&g instructions andij eUng donditiots; f each part of todev^ are,nput 

*Lf thee^uhearns, to de f leispeea,thes|k -P^ f«* 
eUCon detectors, and other conditio^ U inp < ^ - « »«*^^ 
unit (9) uses a correction control circiii 40) to general correct stgnals from to stgnaU of 
flight « device (47). ^ce («, ' 

The control unit sends the correction i^als to ohjectif ilens power supply (45) and canmug 
^generator (43) so that electron^ <2f -d |*h) can he constantly trradtated at ft. 
correct positions. . ; i 

i 

pro lsin g urMt(S),apattemtaa^ 
eXT^Uern^ 

the defective part. Com^tive di^ * carried out hy repeattng to 

aforementioned operation over the entire sample. 

: 1 I . : 



[0041] 



Each unit will be explained injdetail below 



[0042] 

Electron beam irradiating means 



19 



^aturized because JS no need to use axiexcitej ^ 
ex^the — ofa—n, ^ ^ ^ d t0 5 0 ^ or less, 

other hand, the dimeter of the dec*** lens bj« ^ ^ of 

Therefore^ 

constituting a scanning electron microscope using deootftt 
Kokoku Patent No. Hei 7[l995]-l68l|^onv C ntional Bowleg 

1 - i ■ . 1 I 

C00431 !.'..! ..nJdktanv position ofthe sample by using 

scanDhg deflector (scarab) 04a) and (25b), A 8 , P 



scattered by the atoms on the surface, cifjthe sample. 

to (25). -4 irradiate » A "*T ° * ^ it is 

possible to adjust the energy for trradiatjng the electron . . 
level. : ! [ li ' I 



I 



lil 



[0045] 



M-.i i e nn J and (20b) can be operated independently. 
Saidtwoelectroabea^ ^ condenser lens 

However, the accelerating voltage applied to j^ 0 ™ 5 ' ^ lied from the 

vo te theobiec W ^ 
-epower supply to^^^ 

emission current value varies due to^sugh ifference m tn 



also varies due to 

l|| ! 



20 



the assembly error of the optical 



gun, aadthe convergence ch^cterjs^ 
system. Therefore, a power supply (not shown m the figure; j 
lens voltage deflecting voltage, and iktUctiigVoltag Electron guns (21), samp e stage (10), 

constituent elements are accommodated 1 in vacuum chamber (11). 



[0046] 



«theafbre m =mio M d^^^ 
scanning under the same conditions! 1 ' 



usedan the saJipl? checking device must be a high- 



[0047] 

Secondary electron detector 

The secondary electron dctectpriusca in me smjuiw ~™~o 

speed.£h-scnsi^ 

Iw. nucroscope (referred ,0 as hereinafter) is ^J^^^* , 
waveguide (such a, an optica! fiber Me), and a P h °7ff r "^»^.^ pa r, 
voUagetahouUC^appliedto^ 

taadia.cdwiAaneiectrcnbeam^^ted.o hes Tf^^'^p,^,^ 
amphfiedwith an amplifier, it is sci. to an image formmgu,. 

colter. T*e sample checking d=vi f ff* ZZ^^Z I 
MghchecWngaccuracy.mmeafo^ 

Ught-cmitting and light-recemng elements » added to U, » by 
words.thcS/Nrauoofthese^ 

delay. Therefore, the high spwd and tag^h accuracy requ 

cannot be achieved. 

[0048] i i. !■ . ., 1 ,L,„ ...jj f or sample checking 

As shown in Figure 4, said secondary electron |° f*" ^ detector (61) floated at a 
device (!) **. present invention is omprised of sen* ^ ^ ^ 

hi: ■ 1 



rlpHnaoMvmgpower^^^ 

bias p wer supply (70). A PIN type^cookior de|ir i, used , KD u— de,eo tor 
(61) A PIN type semiconductor detectdr hbs|a'shorter|esponsc time than a normal PN 

3,0a, 100 MHz whenarever^biJwWby^Jef-las voltage power supply 70)^0 

2000 can be obtained when the vol.Ue f high viewer supply (67 is -to 10 W. A 
hght-emimng clement which can Jtff eiekronic si na!s into optica, agnals is usedas .phcal 
coaversionmeans (62). An opUcal fecable which c|t transmit opucal s.g»als s used as the 

C °" „ ' , ieht Living emeta which cL Uvcrt optical signals into electronic 

transmission means. A Ught-rece^ge emen .. 

sienals is used as the electronic conversion means (66) Since me opncai 
rmahighiymsulatingmaterial.a iUa, at k high po » ^^T*£* 
at pound potent Also, since dipia sUls ar, opti|l>| — ed, the signals do not 

technology which optical* t^nsmii Ulog sign* th aUmenUoned method can »d 

!' ii I ' ! i! 

high speed and high accuracy. 



used as in the conventional SEM, the 



[0049] || 
Blocking electrode jl L _ , . 

When only one electron beam inadiatiag'roeans;is 

electron detector or reflected electron doctor. Apattern iUge » ^^T^ of 
signal, and me image of the region undated ? vith the f^^'T^ZtL 
flTcontrol unit and me display means In tne^esen. application example, however, »o ctron 

^^^^^^^^^^^ 

is used for each of the el ectron beam iiradia.mg meaus^ince the secondary ele . _ 
lectins generated under irradianon f one of the elec^ beams may e*er the ota Sector, 

Convent Examples 5. 7, and , di lose some observaU — deKct 

me secondary electrons or reflected ffT^T^^Z^Z^M „ 

described in Conventional Example 6]flic irradiation ume is divided, andchectogl p 

svnclironouslywimmcirra^^ 



■ I I 

' 1 
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t'.i, ctthe Leas that inthc case when the patterns. 
areirrafiatedonebyone.Maresiiu,.uK ^ , . 

V»W . , ._M1Lk™.1 .UlocWng electrode (5) is arrange* 



' Tatopresen.mvention.asirl^ 
hetween to as. eiectron beam uraW ( W-g* j ^ ^ simple p) K objective 
such a way that the blocking electrode has no el ^ ^ y ^ (0 ^ 

sm plc U appUed to to bloctang etetql=|by 

[0051] ■: fj 1 .welecLns (28a) and (28b) generated by 

iOT diationof<woelectroubeams(2 a and<25b i , ^ ■ ^^.hsof to 

Cecbode (5) has a slightly ««-%F r^g * p5a ) and (25b) 

secondary electrons P 8a) and ^fTf^ff M «. When detectors (4a) and 

a^enrvedandpomtinthedirecnor^ 

(4b) arc positioned opposite bloctan^electrode (5),th| se 

en t erd=tectors(4a)and(4b),re S p=ot l vely.l | | ' 

j i ! . ! ■ 

[0052] |f I '!,<««ntke'nt in the scarffling region (53a) of the 

is presentmmesc m ningreg.on(53 ( t^ UlSb) are irradiated sunnhaneously 
6M. When the firs, and second e^*^g 6(d , SEM taages (53a') and (5W 
1 .o the bloddng potential, as showp ^ comspoadm8 t o Fignres 6(a) 

cm b=ob«atoedindepend=n.lympa f en } ,^«P ) J oi t „ e ^ re gions stonltaneou*. 

be adversely affected. On the other hand, rf to voltag 
reflected electrons cannot be separated. I | ,; ; 



^ jJisagLundpoentUavoltagent-ZOVisappU^oto 

For exa,nple,when S ample(2 lXTec,»n S beU ixradiattag means are operated 
. blocking etectrode. In this way. when to ay , ffld to images fcrmed 

by (he Erst and second dectronbeams^be obtain ( ! =P 



( i 



I ■ 
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I. . . 4, „ l^cs .fcl ctecktag time canbe leducedbyhalf 

I i -\ ' '• ' 

10054] I }^,Jj**»^yfato*^' M ^ 

^oughtheafo^tionedapM-^ ttisalsoappliM bletoacaseof to 

comprised of four M.t» "fTJ «» TT ■! J V, 4 ^ me use d for the 
fcs si d= of the electron guns. Detector? ^X^X^ (77) is arranged in an 

DSi e..eds~xHa 0 =ous.y.Sini 1 s^eafor OT .en.o,cc rc 
fevingmnlupleeleetron^amirradja^^. ^ . 

t i i ' * : ' 

(00551 Jj u„ S elLde>asbeenexplained,itwillb=easyfo r <he 

Now that ,he ideaabout ^f^t'T J J t0 capture secondary electrons or 



Now that the ideaabout me »rr y 

iptt UUst to desi^aMoc^ electrode op» m *shaH 



reflected electrons at peak efficiency 



i i 



[0056] , . 

Optical axis intervaUdjusung means ; ( , . . 

of tie first and second electron beams; T ^^ 8 J on ] y when the object to be 

width of the pattern to be ch^ed rf^J^liJ are ^ted via an insula^ 
material, etc! The position of the sy f em canb f the muumutn 

limit, one of the systems is fixed, andonly^ of the cneeBng, <te cpneal axrs 

ftotandsecondelectronbeams.Tojmalceitm^, ^ 
deflector. 



i! i 

HI 
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[0057] ' , .. 

Sample chamber i ■ _ yv s( a el! (30) and 0 stage(31) arearranged 

e »» (31 ) u ^ 'CfcC"-*' said ^ «» 

be applied ,o the sample. ^.^n^XtL For exampie, a laser 

conectty measured height °f the wafer. i» , . ji U. rcflectt d light obtained 

surface of me sampk in tea) time frL » » ft t*< emMng «. (38) - <W 
byUght.eceivmgmcansW^ 

incident on the checking region of the wafa _l J. ^ ^ b ^ Accta4 region 

todiatcd with an electronbeam^enaedattt, 

above, it become, unnecessary to perform unag^ustaeot th 



[0058] 



t i I. j L JaJformauelectronbe^image.fethe 

Either ofthe following two methods cap be || . I wb ji e XY stage (30) and 0 stage 

XY stage (30) is ^ ^^riSnX'be performed efficiently by keepurg 
XY stage (30) fixed. On the other hand, to inspect a broad|area, l 
method in which XY stage (30) is mb^d continuously.^ 

[0059] U„ J i;„ sd ('.low For example, when the method for 

moving the stage is executed using a ^flQ^Uced. Consequently, a continuously 
moving system i. adopted to move ^ TDisloved continuously, it moves during 
^period of one shot of 12.5 » -f f< -^XU Mow the movement of to stage 



! I 
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coordinate system, the image formed by objective, lens^z j 
interlocked with deflector (5) to avoid; this movement.!! • 



[0060] 

Image processing unit 

Image processing unit (8) is 

part (34), and defect evaluation unit 
irradiation of the electron beams are^ 



i 



' j The 'iiind^ electrons generated under the 

stored in memory part (32) or (33) as tnc ima g| s ( * 
positions of the electron beam supplied from control urut ; (9). 



[° 061 5 1 f S i L J^Lnsmitted using the aforementioned 

method are compared. The SEM !T?^ffiX»* of p— B obtainedby «he 
cfectron beam (26a) is stored ffi memory.part ( pJThef,. s ^ ^ 

* image stored » memory part (32J at the sam ^ ta mOTOiy pan (32) 

chip C obtained by the first clectronbeam (26.il over™ ^ (imc This 

operation is repeated to perform companion checkmg for all ofthe patt 

inspection region. U 

. !-.'-.||r| \\\. : 

Inadditiontothismethod.Uis.alsopo s*leto^ | ^ } ^ advance . The 

i« e *r,rLvas a reference in memory pan ^ m 
image of a defect-free sample - » «d£ ™*u ^ MntroI urn. 

(29) in advance. The defeeffree sample » " !! I „ loaded Wo the checking 

device and checked using the same method. The ^ J ^ sample 

sored in memory part (37) are abgn d, subject d to m g P p) ^ 

case, adefect-free wafer or chip different fromlsampl.e)p^V 
be used as the defect-free sample. 



(0063] 



For example, whenpattems Ire formed onisarnplej(2), the lowerpattem and the upper 
pattern might not match. If the comparison objUts 1 are. circuit patterns in the same wafer Or chip, 
the aforementioned defects occurring L the same way oyer the enure wafer will be overlooked. 
When the aforementioned method is. adopted] however, since the image of a defect-free sample is 
stored in advance and is compared vjitk the imageof sample (7), the aforementioned defects 
occurring over the entire wafer can also be detected, Fpr the SEM images stored in memory units 



(32) and (33), various statistical data including 



average image density value, statistical data on 



dispersion, etc., difference between ^ peripheral pixels, 1 etc., are calculated m calculating part 
(34) based on the defect evaluation conditions which hayej already been derived The signals 
obtained by processing these data are transferred to defect ''evaluation unit (35) where they are 



compared. The difference signals are extracted 
reference to the defect evaluation conditions w! 



and categorized by defect and other signals with 
ucn have already been derived and stored. 



[0064] 

Beam control unit 

The operating instructions ank operating Conditions of each part of the checking device 



are input/output from control computer' (39) via| control unit (9). The accelerating voltage for 
generating the electron beams, the deflection width! of the electron beams, the deflecting speed, 
the interval between the optical axes ! pfj the beains ,,'jthe blocking voltage, the moving speed of the 
sample stage, the signal input timing of the dehors, akd other conditions are input into control 
computer (39) in advance. Correction signals aie generated from the signals of electron gun 
control power supply (41) used for blaiikmg or 'controlling the intensity of the electron beams, 
condenser lens control unit (42) which is used to m&e 'sure that the electron beams always 
irradiate the correct positions, deflector control Uit (43^, objective lens power supply (45), beam 
optical axis interval control unit (44)i blocking llecWe control unit (46), stage position 
measuring device (47), and sample height measWg device (48). The correction signals are sent 
to the various parts of the electron beam system, j j 

[0065] 

Checking sequence , , , . . 

The device is adjusted before the sample is Recked. More specifically, the following 
adjustments are made before the checking is adUly performed: 1 . Rotation adjustment of the 
sample stage performed using an optical microscope, 2\ Measurement of the chip posmon or the 
distance between chips on awafer, such' as rj.er'epetitiokpitchof memory ceUs or omcr repeated 
patterns, 3. Setting of the blocking voltage, 4. Adjustment of the interval hetween the opted 
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origins, scanning ranges, scanning speeds, elc. 



i 



[0066] 

1 Rotatioa adjustment of the sample stage 

■ ko"u"u J .!: ■ , m i c ? OS cope and SEM images will be 

First, alignment performed using an optical microscope an e 

F J \ A*\ tu^J YV?«tace f3(fi is moved in the x or y 

S-nplaceoatWrcenn™.^^^ 

direction by a distance of several pattern?, and the optical uMg» _ ^ 
retrieved andcomparedwi.htheiJp!, which., ^"^^1* 
^ t(8 , beforehand, ,o calcu.ate the ^^^lageto 
t^distanceof,^^^^ 

correetO stage (31). The operation Repeated several tm=s to K ep 
prescribed range. 

[0067] 

The opteal mrctoscope unase . used to . |, ,^ 0 f memory cells or 

position or the disfcnee between *1 ^ mt0 L*l computer (39). 

other repeated patterns, is measured beforehand. Tic v alue vs p ^ 

. ofsemiconductordevice(2).scovere<I.^tharr p B|| deaUy ^dthe 

Con S = q uently, the layout of tte cueui. patterns chro can be observed 

checking region can be set easily 

[00681 /tn.nlacebelow^electron beam system (3). An electron 



Si 

! 



ntooscop.beS.Btht checkmg « sUcd, and ft de *T ^ tical 

corrected. Forte SEM image, » Ue op.rat.on » •f-*--*^ Lto - adjust 

performrotanoncorr^onbyace^ 
resolution than the optical image and can be t^uf. at a h.gh magn. 
precise fotation cortection. I i : i 



[0069] , i ' : . ' Lj correct the checking region or the 

with an electron beam, and it mrght no be able o check the * p_ ^ ^^tioaed 

irradiafcd^^ 
measurtagcondtocanbeperfo^^ 

[00701 . Jr-set^imageulbtainedftomapaitofthechecking 

After the checking condmon^ are set, an nnage ., M 
regWsamp,e P ,-der«ac^ 

^ormationregardingbngh^sof^rrna ^ c0n4ifi „ns for evaluadog te 

as the brightness range, arc calculated and stored u, a tabl .1 

' " \ ' 

[0071] !;'•'.' an rt^ e f ec t evaluation conditions are set 

Chcoking is started anerthe chedang ;egron aud^ect cd „ ple(2)is 

movedcontinuouslyatcor*tanW^^^^ 
present applicatton example) during U shot, Smce the s.|ge rs 



03) is used to make the electron b^fe»wj*»W= 



I° 0721 • J| B r«lsiawlc height measuring device (48), etc 

Stage position measunng doy.ee (47), ; sarnpl by tte 

aIOTg ed on sample stage (10) p,b»W ^ ^ (39) , ^ 

alig nmen. required for comparison cheeking ^ be perform 

high accuracy. 



[0073] 

3 ; Setting theblocking voltage | J ^fe first and second electronbeams 

whentepotentta! of the ^ t^I&ick parts are detected withthe detectors 
dectrons or reflected electrons obtained fror^he nrad^ P^ ^ ^ 

totical.Then.anegativepo.enUai^resp f ^XerwhenUrepotenUaioftie 
theblocldngelectrode^ethe.^ 

^observed. 

of the WO electronbeams can be coUectedm , J ( ^ ^ ^ 

a f„remen.ioned level is applied, thepaths of ^ of v to -50 V «itn 

respecttothesamplepote^.The^tennalot, . ^ 
thereafter. 



: i 

[0074] " ! , ^ a v«nft^e electron beams 

beam irradiating means (20b) is ^^VT^ ^ *ocordtog ? o the dimensions 
with optical axis interval adjusting rnean <*W* 'J bsforshan4 . ta riis case, only one 
ofurerepeatedpattemsmeasuredb^ 

torepeatedpattems on thesample are observed sunultane 
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t 0075 l ^ i' 1 a L,,ltX:ouslvwthtorooelectronbearos,to 

When to patterns arc observed m d ff^.T „ te defIettmg voltages, 

Jpo^ of 4c p^ ire a,tbc i r c posa ? U toM 0 ^cs. 

■k; ! H 
[0076] ft ■ ! ; 

SXomparisonwimthetefaencepattcm j. ■ tee samp i e ^ input fiom 

audtoSEMtmageofaprescnbed ^.^^T^X^Zi^SEU 

chip differed from sample (2) or a «M, etching might occur 

b^wecn to lower pattern and to upper pattern^ the company J ^ 

aforemeutioneddefectsocc^^^ 

toagesstoredmmemoryumtspZJaridTOvano * peripheral pixels, 

etc., are calculated in calculatmg ^T^L, data are transferred to defect 
alreadybeenderived. The ^4"^ ^ ^ areextracted^ 

evaluation™. (35) where they are compared.rthe .ftffa-g editions which 

categorized by defect aud otor sigr^ wim reference to to defect eval 

have already been derived and stored. ' 



[0077] !'• H .„ rr Jn ec ted electrons generated trom 

. 3^(2) eanbecompared ^^^3^W«W-r»- 
.to to. of the cnventioual sample poking dev.ee wtaeh uses elee 

I ' 1 1 1 



I i 

I ! 
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[0078] I | 

AOTlicafinn "Example 2 • ! 1 ; | . 1. y LrHw,.^ on a wafer is checked for 

■^^•^^^'^^^l^ 1. As shownin 

Figure 8(a), 128 semiconductor dev.cc crops (61 ) are lo ^ ^ rf 
m e op««l - of two electron bear| « ^ ^ ^^ tordeic e, the Nerval c m be 
ftc denee car, be found from the deign cnagram o the "f«* „ touted 

co arse, y adjusted. Sinc*the coarse ' 

white observing the SEM .mage formed by tat etec |. aBOToffouI 



devices in the width direction. 



[° 0791 1 V \ k „j m dchLki M mcti.od,thefiraelectronbean. 

Byusmg the "•™^rr?&?J£% i n«heleo 1 dn S se,ue„ce(84,, 

and the second electron beam is used to pcrt T L " ta t^o electron beams are 

scanned at aninterva, of ♦ times the p^T^MV 81) is perfoim ed from 

100801 v .n, Jnm th«eisactuallyachipatB01,butmeteisnochipat, 

When checking ch.psA01ar.dB0 , there is j ^ 

sigrralisnotmputmtomecafcn^^ 

situation is the same when checlang Al ^ an ^72 and^li^ the comparison with the defect-tree 

eroups of the 72 groups of A and B on the £ ■ V ^ 
•chectoiallofthecnipsonlhewafcr^rngthemeutodoftbep ^ 



electron beams arc irradiated simmtariously is 



72t Compared with the time 1281 (where t 



iLrci for the conventional method in which 



regents the time needed for checking one chip) required for the conventional meuvon „ ™. 



about 48.3%. 



[0081] 



Si 

I! 



to the total width of four chips. 

possib^^L or more *Jt.*±» Lffr ~*^» *** For «-J^ 
Tie wafer ^^HK^^ITttr^Xl* 

isshorte^dby about 71.9% comparjjd with «jat of the convert metbod. 

[0083] 

Application Example! 1 ., ' j. j device which is used to check 

Application Example 3 discloU a magnet* head.checking dev>ce whicti 

magnetic heads used for computer's hardkhskj. etc. 
[0084] 



First, the manufacturing process o'f magnetic heads 



will be explained briefly. As shown in 
- |j :| , • fnrrnm A nn a ceramic circuLar substrate (9) 

vritbadiamet=rof,e.g,5m.For^a»plf,a o J. sai d circular substrate 

i„ a matrix of 50 columns and 200 rows on «*«ff W» 

(90 ) is cu, into strip-sbap* sub*at* (93, (tola .e f b f^^^JL « 
(a.ows (94, m the fi^re indicate * :^n S fTt^ISSS--^ 

magnetic head chips (95). . j: 
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100851 • a t „jLlethL=cordm8!de n sity,thctwocnd3ofthcr=c<,ritog 

.rack are trimmed .0 narrow the ^^J^^ 10 shows this operation to 

sim pU fi ed fore, AS shown „ 3^ a u ^ ^ ^ w of recording 

\o increase the recording density. Narrow recording heads, 



floating surface (100) of a magnetic 

head(lOl) must be reduced ^JJ^^J^ ^ 0«»> 
however, are difficult to form. In this, ca*, the w , ^dfc W of 

the recording head can be essentially:reduced jo 0.5-0-8 urn. A 
can be increased. . • ; ]! \ : . 

i l 1 • . • 

[00863 • - I! J* ^ Forexample the recording head can be trimmed 

^erearevarioustn^ , ^ w 

usmgalascrorbyrneansofsp^ 
va.es dueto^^ 

individual magnetic head chips. Thelsainple chectoi. me 
used for this operation. 

^mefclowing.thes^ 



1 1' 



1°° 88 J S 1 „ .,,„ j .Lnd electron beam irradiating means 

weUasdetectors^)^ 

electrons generated from me regions W ,a <***J as that of the elecrronbeam system 

of the sample checking device discloU m condenser 
bating means is comprised of an dechon J^gL. objective lens. Therefore, its 

explanation is omitted in tlus c^e. Sainpje stage (Iud; ^ 
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(93) and (93') and is able to m ovc con, |U* I a, ieast one of to aforementtoned -fh. 

sZe TrI sample stage is eonippekiU, ai XV stagej. fry stage, opttcalhergh. meases 
sampi 1 H 5 . e I liij^i^itnrin" etc These parts, however, are omitted 

a ndf93'1sU2htlyarcfo[mcdonsan!ple|Slascfl 0: >)- ;,a "?^'"l' r . wj V „ 

andl.JJ)sii S iui, j.; j ! ™.ticheadchips can be checked by 

can be senn-feed when they arc aetmbe grooves. 1250rnagne ten ? 

loading 50 strip-shaped snbstra.es oJ siiiple tage (105) at one tune. After fte checked 
elecrronbeam irradiaturg means (103) and (103 ) and u * a p ^ dcclI(ms or 

. ,. . ■ f i v to 50 V with respect to sample stage (105). This voltage is nign 
potenual m the range of -1 V to -50 J- wrth re p _ ^ d {m >) without affecting 

enough to ma*e the secondary electrUfiy toward detectors (104) ana i j 
the paths of the electron beams. TheUage processing ^ bearn control uoU, etc ar orrutted 
^^becausetheyare^ ' 

samplestage (!05) inmagnetrchead^eebng dev^e (1} J P ^ 
(93 , are loaded on a sample stocker il l 5) so tha, to ^ ^ ^ 

tel diattagmean S (103)and(103)ands i seta. P ^ {eachhcadis 

Y axis andone head a> a ttae along to Xax.. The chectang™ _ l^,, complete 
the checking of 10,000 heads formedjori one circular subsyate. 



h the longitudinal <b»*» ** » * ?T*K since to. »nk a. least part of the 

to* to aforementionedpoiats o mt f cc*o„. 0, s je 6™ ^ ^ 

movable m the longitudinal dtfeeuonl ,t f pofHe a , P ^ ^ u ing 
long«e« 

te sample stage fixed. In this way, rowsjof mpneuc heads can 

checked efficiently. 



air. 



M 

i; 



'° 0921 ' more tto W c=lect ro nbeamteadiattag system it-the 

reflected electrons *. entenng a 4j£E*3^ t0 ^ The width of the 
deteotoisarea^angedmsuchawayHil.sd.ffioult , . 

headismeasated.aadteshapedefectsavechfolfcd. . 



i 



[0093] ^ t | i|; ! ■ . i h5ck 

W«~ 0^ by C^S!he£ Jadiatbg Theptasen. 

application example, however, d«lo =s *^*» bMm5 on afferent heads. In 

p at n c«dar,fteprc S e 0 tappUcaSo n e^pl«pe^«o>|S« 



M 
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I a beam diameter in the range of tens of nm to 

. the a desked region of a sample, arecessed 

P 114 'rnetaliicigas or reactive gas is mtroduced, a deposited 

k formed. 1 The processing method is called the FEB 



trimming recoiding heads. When an| 
hundreds of nm is used as the electron beam tb span 1 

• A • 

FIB is irradiated at the same time that a 
film or an accelerated etching hole can' 
processing method. 



[0094] 



i 

I;: 



As shown b Figure 13, in «&L ne^Kocessjn, device (120), FIB is used - *e inn 
. .. .. Ji Ji' ..-Li 'tk;* ,ka™i is a too view that clearly 



In a conventional FIB deviceUcc only one ion J>eam irradiating device is used the 
proccss^Z becomes long whenj r Lsi g i lot of devices. When multiple FIB irradiatmg 

y*™ 

eLmew^ng detector^ 

electrodes are arranged between the JjlB irradiating systems. 
[0095] 

Asshowninrigure u, lul™--.-^;- i ~ ' - *. ♦ i.«-i<7 

bem , and fourbeam irfanng ire usk'-TWs dia^am is a ,op «jr <^ 
« fceposUiona! reW iousrup|eMeen4e .econdary ^«"^ fh ' 
d e«cc to r. (,21a). (12b), (121c), and (fe|) reiser. TO^^W^ 

heads (95) explained in Application Ex^nple 3 are arranged parallel to each other P 

«i iu.„JnoA^ which can move m directions XY/:u. Aricr 
to the FIB irradiating systems on sample tage (124) which can mo 

i ct,a P r 1 ^ is subjected to Z Indie correction, it moves following stage track (127). Also, 
sample stage (124) is sub ected o L . J ^ ^ ^ ^ ^ tQ 

FIBirradiatmgsystsnis(12la),(121b|,W21c) .ana^ziu;. t 
process magnetic heads (95) one by oae ! |; !• ■ 

11 

100961 Thep rocess^places. fo rexPle i imetwoeU 

Figure"^ 
trLaretrimmed:.*^ • 

• a n„t the mocessL'specdls such that the trimming processing can be 
processing is earned out, the processing. speeajL : ^ which uses a an* 

completedinl/4o^^ 

beam system. Also, the secondary ~ ger^by P 
. be prevented from entering adjacent oWors jith the aid of seconaary 
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[0097] 



elides (123a), (.23b), (123,), 1 jtod),^ *** ™°» S I— ^ 

observed independently. I 



. 'U I . L .Wntinn is not limited t< 



—nedappUcano^^ 
appneaoon espies. Various mod— ^"2^ — wafer. ormagaetic 

heads or process magnetic heads, However, ine prowi 

of Uthographic masks, nncromachmJm^ufacWing devices, etc. 



an application example of the sample checking 



[0098] 

Effect of the invention i;i I i, .„,,_■ v„ c *rl 

systems at a significantly higher speed, j ' 

ftrigf descri ption of the figures | 

Figure 1 is a block diagram illustrating 

Figure 3 is a diagram exT^Sf he P r H emS 01 ag . 

Figure 6 U a diagram explain^ dU of W - - 

exam p le of *e «*. « H'Ht' rl~=id ng electrodes » an 
Figure 7 is a top view illustrating arrangement example ofbloclang 

— •* «** - *"* ^'tlX^Le to me sample method 
Figure 8 is a diagram explamingithe ehecung sequsn 

disclosed in the present invention. \-h] i , ■ , 

Figure 9 is a diagram ittustrat^ U. prU* * i™<^ magneuc heads. 



I: " 



122c. 122d Detectors 



6 
7 
8 
9 

10 
11 
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Figure 11 is a schematic tfag&rl explaining ^onfigurarion of an application example 
offre magnetic head checkmgdevi^^^ . 

Figure 12 is a schematic diaMi exp aiiSong the 'configuration of another apphcation 
example of the magnetic head checking We disclosed ia the present invention. 

Figure 13 is a schematic diagUfli cxpLiing the 'configuration of an application example 
of the magnetic head processing dcvicj disclosed in the present invention. 



Brief description of the reference nuine::als 

1 S ample checking device i j j t 

2 Sample 

3 Electron beam system 
4a, 4b, 76a, 76b, 76c, 76d, 122a, UM 
5,77 Blocking electrodes 

Optical axis interval adjusting-ineans 
Sample chamber 
Image processing unit 
Control unit 
Sample stage 
Vacuum chamber 
20a, 20b, 75a, 75b, 75c, 75d 3 103, 103" 
28a, 28b Secondary electron 
81 Device chip 
95 Magnetic head chip 
101 Recording head 
12la, 121b, 121c, 121d 
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Electron beam irradiating means 



Ion beam irradiating means 
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Figure 8 



